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This invention relates to a ?uid system for the absorp 
tion of torque or the transmission thereof. More par 
ticularly the invention relates to a system of control for 
the operation of a hydro-mechanical brake in combina 
tion with a heat exchanger unit. 
A major dif?culty encountered by the military services, 

contractors, and numerous other groups of individuals 
faced with operation of machinery and personnel under 
extremely adverse conditions of cold, has been the in 
adequacy of portable heating facilities. The lack of 
proper heating facilities in large temporary buildings often 
used by such organizations very often seriously hampers 
the e?iciency of the personnel. 

Further, these organizations commonly use heavy ma 
chinery of the type utilizing diesel power plants. One of 
the disadvantages of the diesel type engine is that it re 
quires a rather extensive warming-up period before it may 
be started or a rather lengthy period of turning the engine 
over to heat the combustion chamber through its own 
compression. The problem of starting these diesel en 
gines for operation in extreme cold is so great that it is 
very common practice to keep at least one of the vehicles 
in twenty-four hour operation so as to be available for 
pushing other vehicles which are difficult to start in any 
other manner. 

In accordance with the present invention, an apparatus 
is provided which effectively eliminates the dif?culties 
hithertofore encountered in such maneuvers or operations 
in cold weather. This invention contemplates the pro 
vision of a hydraulic ?uid coupling brake member which 
may be driven by any common source of power, for ex 
ample, a gasoline engine. The driven rotor of the ?uid 
coupling may be connected to a brake or other means 
for positively holding it ?xed, or may in the alternative 
be allowed to rotate freely. 
A hydraulic system is contemplated for transferring 

heat generated in the ?uid‘ coupling brake to a heat ex 
change unit which may be used to 'heat the surrounding 
atmosphere and a ?uid system is also provided for con 
trolling the operation of the fluid coupling. The control 
system is provided with a pressure operated switch, re 
sponsive to cessation of ?uid ?ow to the heat exchanger, 
which will operate to prevent the further output of'heat 
by the coupling. 

It is, therefore, an object of the present invention to 
provide a superior torque absorbing ?uid heat transfer 
system. ‘ 

Another object of the present invention is the provision 
of a novel control system for. the operation of‘ a ?uid 
torque absorption apparatus. 

Still a further object of the present invention is the pro 
vision of control means for a ?uid coupling torque ab 
sorbing apparatus whereby the ?uid coupling may be 
emptied or ?lled to control the absorption of torque in a 
rapid manner. > 

Yet another feature is the inclusion of a three~way 
control valve operable to selectively ?ll or empty the 
?uid coupling but which may be automatically by-passed 
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upon’ the drop of the pressure of the coupling cooling 
?uid below a predetermined point. 

Other and further objects of the invention will be ap 
parent to those skilled in the art from the following de 
tailed description of the annexed drawings which, by way 
of a preferred example only, illustrate one embodiment 
of the invention. 
On the drawings: 
Figure 1 is a schematic diagram of the heat exchanger. 

system of the present invention showing the controls 
thereof and their connections in the system; 

Figure 2 is a cross-sectional view of the torque ab~ 
sorber taken along the lines II--II; and 

Figure 3 is a partial cross sectional view taken along 
the lines III—III of Figure 2. 
As shown on the drawings: 
As shown in Figure l, a ?uid torque absorber generally 

indicated at 1 is provided having a drive shaft 2. Con 
duits 4 and 5 are provided for circulating cooling water 
or other ?uid medium through a Water jacket which sur 
rounds the working turbine or ?uid coupling elements of 
the ?uid torque absorber. The conduits 4 and 5 connect 
the torque absorber Water jacket to the heat exchanger 

' (not shown) which is adapted to transfer the heat content 
of the cooling ?uid to the surrounding atmosphere. 

It is contemplated that a circulating pump, which is 
not shown, be used to circulate the ?uid in the conduits. 
4 and 5, thus placing the ?uid under a positive pressure 
during operation. It is also contemplated that power 
from the source applying torque to the input shaft 2 of 
the torque absorber be utilized in operating a fan or other 
means for circulating air through the heat exchanger. 

Operation of the ?uid coupling 1 is controlled through 
the supply and removal of working ?uid between the 
vanes of the input and output impeller of the torque ab 
sorber. For purposes of controlling the working ?uid 
contents of the absorber, a novel ?uid controlling system 
is provided. As is shown in Figure 1, an accumulator 
6 is provided for the storage of fluid. A conduit 7 leads 
from the accumulator to the three-way control valve 8' 
which is under control of the manual switch 9. A load-. 
ing conduit 10 is provided between the three-way valve 
8 and the rotor cavity of the absorber and an unloading 
conduit 11 leads from a point of maximum pressure‘ 
in the rotor compartment to the three-way valve 8. A. 
bleed conduit 12 is provided for aiding the circulationvv 
of working ?uid into and out of the absorber. 
An electric pump 13 is provided in the loading conduit 

10 and is connected to the three-way valve 3 by means 
of an intermediate conduit 14. The pump 13‘ is con, 
trolled by a switch 15 which is intended to be operated 
manually. ’ 

A_ further automatic control in the system is provided‘ 
by means of the pressure switch 16 which is connected‘ to 
the conduit 5 by means of the bleed line 17. The pres- 
sure switch 16 is opened upon a reduction of the pressure 
in the line 4, as sensed by cooling water in the bleed line 
17. As may be seen from Figure 1, opening of the switch; 
16' prevents current from passing through the line 18 to: 
the switch 9 and the valve 8. This prevents current from; 
reaching the valve 8 and the valve is therefore returned 
to a position in which conduits 7 and 11 are connected? 
and conduit 14 is blocked off. The line 18 is in series with 
the switch 9 so that the valve 8 can never be operated into 
the position in which it connects the conduits 7 and 14 for ‘ 
loading the torque absorber when there is no water pres 
sure in the conduit 5, and therefore when conduit 5 is not 
connected for circulating the cooling water. 

Asris shown in Figure'2, the torque absorber of the 
present invention comprises an input drive shaft 2 which 
is ?xedly secured to an impeller 2a by means of a key 

_ ‘2b. Rotatably mounted on the shaft 2 is afreely rotat~ 
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able driven element 2c. The member 2c may be braked 
by means of any conventional brake, for example, one 
having a friction brake band 2e which can be contracted 
about the outer periphery of the member 2c by conven 
tional means such as a cam lever 2d to securely lock the 
member 2c against rotation when the torque absorber is 
to be placed in service. When in frequent intermittent or 
constant service, the brake will be left in the “on” posi 
tion at all times. 
As shown in the exemplary diagram of Figure 2, a con 

ventional collar 12a is provided for connecting the bleed 
line 12 to the bleed conduit 12b in the impeller 2a. The 
bleed line 12b enters the area between the coupling mem 
bers 2a and 20 at a point at the bottom of or at a point 
along the inner radius of the cups in the impeller torus. 
As shown at 12c We have provided an inlet at the bottom 
of the cup, which inlet is fed by the header 12d. 
The loading conduit 10 feeds into the collar 10a which 

in turn feeds into the line 10b in the shaft 2. The line 
10!) connects to the conduit 10c in the driven element 2c 
by means of conventional rotating collar-type connections. 
As may be clearly seen from the dotted lines of Figure 3, 
the conduit 100 forms a header which empties into the 
cavity between the rotors 2a and 2c at the center point 
of the annulus formed by the two rotors, through the back 
sides of the vanes 2;‘. 
The unloading conduit 11 is connected at the outer 

periphery of the rotor and is fed by means of the conduits 
110 provided in the periphery of the rotor 20. 

In operation, assuming that cooling water is circulating 
in the conduits 4 and 5, the control switch 9 is closed thus 
energizing the valve 8 into a position in which the con 
duits 7 and 14 are connected. The switch 15 is also closed 
and the pump 13 operates to drain ?uid from the accu- _ 
mulator 6 through the conduit 7 to conduit 14 and from 
thence through the conduit 10 and conduit 10c into the 
annular space between the rotors 2a and 20. At the same 
time that the ?uid is being introduced by the conduit 10c, 
air is automatically drawn through the bleed conduit 12 
back into the accumulator 6 thereby allowing the ?uid 
to more rapidly ?ll the torque absorber. 

Should the pressure in the conduits 4 and 5 inadvert 
ently fail thereby endangering the brake unit by over 
heating the coupling elements and the usual ?uid seals 
associated therewith, or should the switch 9 be opened 
manually, the valve 8 closes thereby connecting conduits 
7 and 11 and blocking off conduits 7 and 14 with the effect 
that ?uid in the absorber will pass, due to the centrifugal 
force acting upon it, out through the conduits 11a and 11 
through the conduit 7 into the accumulator 6. During 
this unloading procedure the conduit 12 acts to allow air 
to pass from the accumulator 6 into the coupling, thereby 
allowing the torque absorber to empty rapidly. 
Due to the centrifugal force acting upon the ?uid no 

pump is needed in the unloading action and it is therefore 
not necessary that the pump 13 be operating. Thus, it is 
possible to place the pump 13 in series with the switch 9 
if so desired. This would cause operation of the pump 
13 at all times when the control switch 9 is closed and the 
valve 8 is in a position to connect the conduits 7 and 14. 
The pump 13 would be inoperative, also, at any time when 
the pressure switch 16 is open, or the control switch 9 is 
open, during both of which times the torque absorber will 
be unloading under the in?uence of centrifugal force act 
ing upon the working ?uid. 
We intend that the drive shaft 2 be used to constitute 

a drive link between a power source and driven imple 
ments such as an air compressor, small vehicle, or any 
other means requiring power, or that the coupling be uti— 
lized for the generation of heat. During operation of the 
?uid coupling as a heat supplying element, the driven 
rotor will act as a ?uid brake which will cause all of the 
‘energy of the rotating driving element 2 to be changed 
into heat. The heat thus generated will be transferred 
through the water jacket 3 to the cooling ?uid in the 
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4 
conduit system 4 and 5 and from thence to an appro 
priate heat exchanger in which it is transferred to the 
surrounding atmosphere. It has been found that this type 
of heater is extremely satisfactory for portable use in 
temporary buildings, etc., for use in warming up diesel 
engines and other similar hard-starting power plants in 
extreme conditions of cold. 

In heating diesel engines, the heat in the conduits 4 and 
5 may be transferred to the diesel by means of a water~to~ 
air radiator with a fan, or the conduits 4 and 5 may be 
connected directly to the inlet and outlet of the cooling 
water jacket of the cold engine through standard outlets. 
As may clearly be seen from the above disclosure, we 

have provided a novel and very effective control system 
for use with a torque absorbing hydro—heater in which it 
is desired to transform mechanical energy into heat. The 
present control system permits the functioning of such 
apparatus in optimum manner with a maximum of sim 
plicity, rapidity and e?iciency. _ 

It will be understood that modi?cations and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention. 
We claim as our invention: 
1. In combination in a heat exchange apparatus, ?uid 

brake means operable as a heat generator when ?lled 
with operating ?uid, ?rst means for supplying said ?uid 
to said brake means, second means for emptying the op 
erating ?uid from said brake means, circulating cooling 
?uid for said brake means, ?uid con?ning means for di 
recting said circulating cooling ?uid in cooling relation 
with said brake means, and means associated with said 
?uid con?ning means and responsive to a reduction in 
the circulating pressure of the cooling ?uid to auto 
matically disconnect said ?rst means and connect said 
second means. 

2. In combination in a heat exchange apparatus, a ?uid 
brake for generating heat, ?rst conduit means for loading 
said ?uid brake for operation, second conduit means for 
unloading said ?uid brake to render it inoperative, an 
accumulator, third conduit means connecting said ?uid 
brake to said accumulator and fourth conduit means con 
necting said accumulator to a control valve for selectively 
supplying ?uid from said accumulator to either said ?rst 
or said second conduit, ?rst switch. means for electrically 
energizing said ?rst control valve into a ?rst position 
whereby said ?rst and said fourth conduits are connected, 
pump means in said ?rst conduit for forcing ?uid from 
said accumulator into said ?uid brake, and safety switch 
means for deenergizing said ?rst control valve and there 
by connecting said fourth and said second conduits for 
unloading said ?uid brake and rendering it inoperative, 
said third conduit means providing an air bleed for per 
mitting rapid loading or unloading of said ?uid brake. 

3. In combination in a heat exchange apparatus, a 
?uid brake for generating heat, said ?uid brake being op 
erative only when ?lled with working ?uid, a source of 
working ?uid, a ?rst control valve connected to said 
source for selectively connecting said source to ?rst and 
second conduits, said ?rst conduit comprising a loading 
conduit and said second conduit comprising an unloading 
conduit, and safety switch means responsive to circulation 
of a cooling circulating medium and electrically connected 
to said ?rst control valve whereby failure of said circulat 
ing medium to circulate through and thereby cool said 
?uid brake will cause said ?rst control valve to connect 
said source to said second unloading conduit thereby per 
mitting the ?uid brake to become inoperative. 

4. In combination in a heat exchange apparatus. ?uid 
brake means operable as a heat generator when ?lled 
with operating ?uid, pump means for supplying ?uid to 
said brake means from an accumulator. second means for 
emptying the operating ?uid from said brake means, ?uid 
circulating means for passing cooling ?uid around said 
?uid brake for absorbing heat therefrom, and means as 
sociated with said fluid circulating means and responsive 
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to a drop in the circulating pressure of said cooling ?uid 
for actuating said second means for emptying the operat 
ing ?uid from said brake means. 

5. In combination in a heat exchange apparatus, ?uid 
brake means operable as a heat generator when ?lled with 
operating ?uid, a ?rst means for supplying said ?uid to 
said brake means, said ?rst means comprising a ?rst 
conduit connected to a ?uid source by a control valve, 
second means for emptying the operating fluid from said 
brake means, said second means comprising a second con- 
duit connected to said valve for control thereby, circulat~ 
ing water for extracting the heat from said brake means 
and means responsive to the operating pressure in said 
circulating water for controlling said valve to cause said 
valve to connect said emptying conduit to said source for 
unloading said brake means when the circulating pressure 
of said circulating Water drops below a safe value. 

6. In a heat exchange system including a torque 
absorbing ?uid coupling, one side of which is ?xable and 
the other side of which is secured for rotation with a 
source of power, a cooling medium for dissipating the 
heat generated therein and means for circulating said 
cooling medium under a positive pressure in heat transfer 
relation with said coupling, a control system for said 
coupling which comprises, a ?rst conduit for ?lling said 
coupling, a second conduit for emptying said coupling, a 
?rst electrically energized control valve, an accumulator, 
a ?rst manual control switch, and a second control switch 
responsive to a decrease in pressure of said cooling 
medium to move into open position, a third conduit con 
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necting said accumulator to said ?rst control valve, sep 
arate outlet means in said ?rst control valve for connect 
ing said third conduit to said ?rst conduit when said ?rst 
valve is energized or to said second conduit when said 
?rst valve is deenergized, pump means in said ?rst con 
duit for causing circulation from said accumulator into 
said coupling and electrical connecting means connecting 
said ?rst and second control switches to a source of elec 
tricity and to said ?rst control valve whereby a decrease 
in the circulating pressure in the cooling medium will 
cause said second control switch to open to thereby con 
nect said accumulator to said second conduit whereby 
said torque-absorbing ?uid coupling may displace its work 
ing ?uid into said accumulator by means of centrifugal 
force developed within the ?uid coupling by rotation of 
said other side of said coupling. 
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